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IS THERE SCIENTIFIC BASIS FOR FLYWAY

MANAGEMENT?

Josernt d, Hickey
Adroctate l’mfruur. flepurtinent of Iinlife Manngement
b‘uit-mily of "'llfull.l!n, Moddizum, Wisconsin

L T uttempting {0 disenns the selentifle busiy of waterfow] mnnge.
ent by fysuys, § gy written thiy fagier oy o review of the bivlugieul

prlnclplcs_ WE npe pow using pr hope to e, | watild patticuturly

like to appratse the praetien] difenltjoy thit we Taeo ju placing wator.
Tow] harvesty oy a seivntifle by, ,

. ere ot the beglnning, woulil 1ikie to restpleg iy wse of the wopd
scicnee 4o decunndnted gy feeeptad knowlogdye which s been Bystutit
atized so ay 1y pertit the discovery of genern) trathse An hmatopg
selenve oflop Invelves the slow teeumulntion of fapis whick wil]
ultimntely Ly itted nto g Hosaie permitting pne 19 percelve the
operntion of general laws, 1y 4 mature selenve, these lnws are suf-
ficlently pereeived so gy 1y Bermit one to make predictions ahpny the
future, Witerfow] bivlogy hus, fop instance, witnined ity grentost
degree of nilurity jn ity grasp of the tigratory behnvjop of dueks

" and geese, iy ji wareness of many of (e migration routey ty4 e

wsed, and fn jy understinding of the speciey composition of bipds
ot the breeding ni winteriny kronnds pud gt titigratory coneentrntjoy
poluts, It jx seitrecly lteessury to point gut thut thig body of ktiowledge
formed an important sefentifie fonndatioy for the initing aeqttisition
01 our great wationg) wildlife refugps, It Iy used by enely stuta in the
selestion of dupey for the amyug) banting season. It governs the
distribution of Izau‘-vnfomunmut officers, {y short, B peemity Pattning
for the futupe,

- Parallel to 1l seienee is g which eonsjuty of n collection of

. fukills neqniped by exporience and ohwervating, The brt of waterfowl

-minagenient extendy 45 the manageont of man, as when wo continue
to plug toopholey iy, onr laws 8o gy ty simplify oup controf pf pom hing,

b extends to (e minngement of Jmhilnt, a8 whey wa chovye nuley
night fn swhish 10 burn Phragmites, op eleet to grambio by plowing oy
a given day, or knock dowp g fiel of vory iy ueder to liokl somie newly

©arrived goese,

A pritary aim of modern game nnngement taday log iy its hope
of ehanging na many of itx technfrpey ng pomsible fram gn art lo g
science of game matngement  (MeCubp 1954), A fow yeurs ago,
Clarenoe Collam (1949} and Harlow B, il (1951} enely toviewed
the faetnn) basis of witterfow] mmagement gy emphasired the ex.
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tremely wide vugiety of informuntion thut still needs to be discovered
before the managemenit of these populations can be suid to huve
nttained the level of o seience. Are we practicing the art of waler-
fow] manngement today? Or nre we well on the rond to mnking it
into a selencet Ave there practical rensons why some nspeets off water.
foswd mnuagement will always remabit an et to whieh selence can wake
only n minor contribution? These nre the questions | would like to
faee in this paper,
Hamaar MANAGEMENT

Management of waterfow) habitat today is pnrtly an art s partly
a sejence. The scientifle busls is eleavest in the dependence on Yydro.
logiem principles for the availubitity of water nnd on the engineering
seienves Tor the pertnnency of dikes, spillwuys and the like, Where
habitst manipulation bas hnd 10 faee biologicnl problems, waterfowl
managers huve borrowed from sxrleniture, range manngement, plant
and aniinnl ecology, nnd animel psychology wien they could. In
many cuses, however, there are an readyanmle formulas, wul oor
whole hnbitatemanngement program has, in o sense, been n vontinuous
reseaseh project in which practienl operations hnve constantly served
n$ experiments, One firm foundntion for this progeam wus the early
and long-comtinued work of the Bureau of Diotogical Survey in ns-
certaining the food habits of waterfowl and in exploring methods of
propagating aguatic plants (Medtee 1911 ¢f 2eq.; Cotlam 19349,
Martin ond Uhler 1939),

The eomplexity of aquatic-habitat manngement is well illusteated
In the varied uses of drawdowns and grazing by waterfowl mnnugers.
A drawdown may destroy food plonts on a TVA Inke (Steenis 1950b),
or serve n5 the initial step in the creation of a dense stand of valuable
smartweed in Michigan (Pirnfe 1935:21:0), or muke beds of submerged
aquaties available to puddle ducks in the South  (Crifiith 1948).
Bummer grazing by livestock may be suceessful {in readying o Wis-
consin field for autumnal geese (Hughlett, personnl communication) ;
its climination on a unit of shiort.grass conntry muy inercase the
number of duck nests as much n3 30 per cent (Griffith 1048), Used
judiclously, grazing may ereate edge effeets that will be helpful us
brood cover; used carclessly, it can completely climinate softatem
bulrush and reduce millet and smartweed by 80 per cent (ibid.).
There nre important ecologieal principles which govern such changes
in the production or availability of foedd: but when much of the
operation depende for its success upon the experience of the manager
and his intimate familiarity with his marsh, the wmanagement process:
must at least be considered as muel of an art as it is o selence,
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‘The usn of uplund farming to suppletment natural supplies of water.
fow] food has Lecome an inereasingly Importunt prineiple in onr
tdding to the carrying capueity of many waterfowl refuges (Qrifiith
148, Horn 1949, Steenis 1050b, Atkeson and Glvens 19i2), I have
heard agricalture chnencterized as half mt and hnlf seience, White
this diviston undetbtedly varies with the type of furming, it clearly
impliea that the relatively recent practice of walerfowlhabitut
muiugrement will regnive u lot more vescurelt before it stands upon
it feel ns u series of selentifle proesdures,

At the present time, vesenreh i serving to bronden onr management
of waterfowl habitat by fundmmental studies of the ccology of the
wpuatic phints we rvequire (Chumberlain 1948, Crail 1951, Cottam
and Bounrne 1952) and of the wbility of these plunts o earsy given
numbers of ducks or geese (Lyaeh, 0'Neil and Lay 1947; Grifith
1048; Horn 1949).

It ix likewlse sueceeding in giving us tiew tools, ng in the use of
herbicides ta control agquatic weeds (Licher 1947, Gerking 1948,
Steenis 18500). 1t is evaluating older tuols, like burning, for their
cffeets on waterfowl foods (Singleton 1051). And It Is testing new
techninues, like the transplantation of ducks nnd geese to new or
vaented breeding grounds (Jolmson 1947, MeCabe 1947, Bellrose
10530), the artificinl evention of smnllawater aveas (B3ue, Blankenship
and Marshull 1052, Brumsted and Hewitt 1952), extensive systems of
nesting boxes (Frank 1948, MeLnughlin and Grice 1952, Bellrose
19530}, and the use of dynnmite in the erention of edge (Mendall
1049),

Although this sums wp to an inerensingly impressive record of
techuologival nehievement, it iy true, a8 Griffith (1948) says, thal
""thern Is no hard and fast ritle that ean be recommended towards the
teentment of a particular traet of wildlife labitat to inerease its
productivity.” Tu effeet, the art of marsh manngement will always be
wedded to the seience of mnrsh ceology, Certuinly, vie’s net impression
of nquatic-habitat manipulation today is that it is proceeding on a
rapidly expanding sclentific basis, A major problan today lies not
in how aquatic hanbitats shull be managed, but where and with what
dollurs. T{ is in thiy administrative strategy that flyway management
can make an fmportant contrilintion.

CoxTiolL OF NATURAL MORTALITY

Techniques of reducing nonhunting mortality In waterfowl are
evolving more slowly., Just to put the picture at least into a partinl
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focus, I would estimate that less than one million wuterfowl simply
vonish ench year from this continent,

Where natural mortality has been locally coneentraled, resenrch
workers have o ehunes to meet the problem head o, Mortulity [rom
a botulism suthrenk can now be reduced by nbout 93 per cent with
technigues such uy the herding of birds, removal of the dend, and
chunging water levels (Rosen and Bischoff 1853), T'he suecess of these
practices has o firm seientifle busly contributed by muny investigators
and stomds us o proud achievement, Asida From nest prvduliuu and
the oceasionnl outbrenk of lewd-polsoning, fowl cholern, or algul
poisoning, the evidence for most nenhunting mertality in waterfowl
disappears so rapidly in the field as to mnke the progress. of research
temtous and extrensely difiicult to plan. .

The report of Ducks Unlimited (Canmda) thnt over 5,000,000 crows
and blackbirds have been destroyed sinee 1937 is an interesting
example of an attempt to veduce mo=tality ot the nest stage, This
progeam has its basis anchored in vesearch that Kulmbaele (1937)

carefully Jnbelled as “preliminary studles,’t Between the originat -

finding and the present control program, two steps are missing, One
of these lies in an cealuntion of the net efeet of the predution ia
reduving the tolnl nmunber of young mised; the seconmd lies in con.

trolled experimments that test ihe actual effeet of o erow. und black-

bird-contrel program upon the preduction of waterfowl. 1 am here
neither dispueaging nor advovating crow control, 1 am observing that

the destruction of so many birds doss not vest npon o sound published

seiontifte bLosis,

Other technigues to reduce :mling lusses inelude the crention of
islands for geese (Johason 1947), elimination of geazing by livestock
{Qrifith 1048), control of waterdevel when this i’ [ms\iible (Moendall
1949), the artiflcinl ereation of food-prood nesting platforms for geese
(Youum 1832), and devolopment of a predutor-proof nesting box
for waod ducks (Air spoisa) (Belivose 1953n), While these have n
somewhat loeal application, the wond duek box alko hns stateawide
possibilities in ereating niches for this speeies in stonde of immnturs
timbier, ns McLaughlin and Griee (1952) have shown, The new lox
deserves a wide-seale tryout in the Atlantic and Mississippi Flyways,
with boxes concentrated on watergheds which can be cheeked for brood
produetion, aud eomparizsons made with other unmanaged watersheds
left as controls.

Control of uatural mortalily is characterized by the regional im-
portance of the factors to be faced : pullution in the industrinl Enast,
raccoons {Procyon lotor) in the Mississippi Valley, crows {Corvus
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brachyrhynchos) on the pralries, und botulism in the Far West, There
is n clenr need to integrate our management of the wood ducks-raccoon
problem in the Atlantic und Misvisslppl 1Myways, mud to develop n
souttd appronch to the erow in the Contral Flyway, The conrdination
of ideas and techniques on botulism 1 take as an aceepted fact, Pro-
gress In the control of natural mortulity will undoubtedly be neecler-
sled by dyway-management plans. ‘The progress will be slow, hut it
will, | think, be conerete.

Two other phases of waterfow] management involve controf of the
harvest taken by huniters and control of depredations. The Iatter i n
relatively new und jnerensingly fmportant problem on which lorn
(1049) has reported progress on e wintering grounds of Californin
and on which Hochbnum, Dillon and Howard (1954) have reported
sume progress on the breeding grounds in Manltobn, Deenuse the
hurvest is of paramount interest to so many hunters, and beenuse its
biological basis ix ke tittle understood, T wouldd like 1o devate the rest
of my paper to a discussion of this subject,

Wuar otootest, Priscienss Usoetan Watcrown Haogvesmd

In attempting to auswer this question, I o delibierately omitting
any mention of harvests which are largely determined by economice
fuctors such as reul or potentinl evop depredations by waterfowd on
their breeding grounds or their wintering grounds, ‘This phenomenon
v regional in character, and the harvest is, of cotrse, designed to
prevent the bivds from attaining o given population level, The more
normal waterfowl regulations are afmed in principle not at merely
providing interest on a capital investment but at yiclding the maxi.
mum interest without (lulmu.t. to the capital stock. And by eapital
stock, I meun the maxinmm breeding popilation consistent with the
greatest number of young birds that can he brought to the opening of
the hunting season,

Twenty-five yenrs ago, the biologienl basis of hunting was thought
to be o matter of simple avithmetie. 11 satisfnetory sporet and o safe-
gunrded bLreeding stork are desired on the same grommd year after
yeur,”’ Stoddard (1931:226) wrote of bobwhite (Colinus virginignus),
‘‘the number of birds harvested by man must be offset by control of
natural enemies, improvement of coverts, ot restocking.”’

I'his thinking began to change in the 1930’ with the intensive
studics of predation by Erringtuu (1935, 1937) in Wisconsin and
lowa. The theory cmcrgmg held that predntors, parasites, disense,
and/for food shortages nct in a complementary fashion upon most
wildlife populations and that one or more of these, nclmg in com.

- o PR anm e
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‘bluutiun, leved off the fall and winter surpluses produced cuch summer,

Within this system, varlous kinds of predators likewise net in com.
bination, 1n effeet, then, well-regulated hunting should be able to
remove o part of the fall population without nffecting the populution
next spring {Errington 1935, 1036). The ceiticul test of thif hypo.
thesiy rests upon controlled experiments. Three of these have been
carried out on bobwhites with generally confirmutory results {Erring-
ton und Hmmerstrom 19495, Bumgartner 1044, and Mosby and Overton
1060).

Similur experhinents by Olading and Snarni (1944) revenled that
lunting does affect spring populntion levels of Californin quuil
(Lophortye californica), The shot pupulation, however, gained 97
and 109 per cent in two reproductive seasons in contrast to gaing of
48 uud 68 por cent on the control arca, The prineiple governing this
recovery plienomenon was Ervington’s (10435) rule thut the pereentage
of summer guin tewds to be invessely proportional to the density in
spring, Ilarvests of 24 and 36 per cent didd not affeet density the
following fall; n 38 per cent havvest did,

One should notice that the relinbility of these tests of two bivlogival
prineiples underlying hunting harvests importantly rests on  the
amount of unrvecorded ingress and egress of birds on the stwdy nreas,
Erringlon and Hamerstrom (1935} felt sure that this oceurred on

s of the plots - they censused, and for finn} undd positive proof,
== Qladiag and Sanr ‘1) auggest the use of mueh larger ncrenges

than the oties they It 35, 1 belisve, understood that these two
principles (hunting as u complementary component of predation;
hunting-nceelerated rates of reproductive gain} ean nnd pruhnbly do
operate together on game bird populutions,

Ag to how these twe ccological principles underlie our present
systemn of harvesting waterfowl, T am afraid we usually do not know,
Thir is busienlly due to the prnclicul problems oue fleld men [nee in
censusing these hizhily mobile apecies and determining thieir produe-
tivity, The answers mny be different for ducks und for geese, and in
view of the relatively unstuble water conditions on our prairies, they
may not Jiold for nny long period of years. The recent development of
Flyway Councils clearly foeuses the search for these ahswers on n
bLrond regionnl basis, whete it should be.

It moderate hunting pressure does not affect the population in
spring, then the biotie factors limiting the population operate chiefly
in late fall or winter. If the cffect of hunting is not counter.
balanced until the following summer or fall, then the biotic limiting
factors operate on the breeding grounds. In the first case. n vonserva-
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tive hunting system takes o winter surplus; in the second it essentinlly
tukes a& spring surplus that is, in effeet, reproductively inefflefent.
I'he distinetion between the two loses much of ity Importanee when
ceonomie forees elearly or potemtinly set o limit to the number of
whterfowl which o given breeding or winteving aren can cagry, 1t
takey on practien) importanee when manngement cun offset the oper.
ation of a limiting factor by habitat development or eurtolling the
effecl of some biotie fuctor

At tite present time, it seems likely that verifleation of the biclogienl
principle (or prineiples) underlying our harvest of waterfowl will
oveasiotinlly come rom steaight deduetive thinking and our expericnce
with ceologieal plienomenn that are taking place, The speetaneular
upward surge of the Canwdn goose (Brante canadensis) populution
in the Mississippi Valley in recent yeurs is, in the opinion of many
wuterfowl workers, nlust certninly a response to the inereased earey-
fng cupacity of this range, largely brought nhout by the widesenle use
of mechunienl corn pickers in that region. This change in population
tevel must menn that conservative hurvesting of this species, when it
did take plaee in the past, operated on the prineiple of complementary
predation,

The picture for Mississippi Valley mallards (Anes platyrkynchos)
is complicated by the inerense of carrying copaeity necompanying the
expanded enlture of domestic rice (Ilawking, Bellrose and Smith.
1046) und by great losses of winter range brought on by the con.
striction of levee systems by the Corps of Bnglneers (Anderson 1955).
While these two forces mny not cancel each other completely, the
northward moreh of agrieultnral drainage and clearing strongly
implies (to some of us ut least) that the mallard population in this
great reglon I8 in genernl limited by its breeding range (Gavin 1853
Mair 1951, 1941),

I one turns {o the Atlantie seaboard, one can find Weight (1948)
coneluding that there is no need for habitat improvement or predator
vontrol on the waterfowl nesting grounds in eastern Canndn; while,
on the other hand, Willinms (1950) believes that mnagement mnst
concentrate on & smallmarsh-development program in the north.
castern states and southenstern Canndn, 1f Wright's conclusion is
valid, conservative harvesting in this flyway is today based on hunting
thut is o complementnry component of winter predation, winter
discaser and the like, IF Willinms* belief in correct, conservative
huniing in this region sceves to incrense rates of summer gain,

8till another school holds that local populations in the interior arvé
being wiped out by hunting pressure (1ochbawm 1947). Tt is against

e e 3
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this baekground that the need of manngement for more fucts on water.
fow! hus Leen vepeatedly stresseld by writers atd spenkers on watere
fowl: by Cottan (19:49), Bellvose {1950), Mills (1951}, und Olls and
Swift (1063). As the lutter emphasized two years ngo, the states are
willing to ussist in waterfow! munugement with all their resourees,
but they need to know fiest whether the present breeding and winter.
ing grounds in cnch fyway nee being fully used by the birds,

Having thus foutd an acidemie question elosely interwoven with o
practicnl management problem, I think we can answer our original
question about the biologieal principles underlying waterfow! finrvests
oy followst Seattered und rather prelimivaey research on upland
gatme birds suggests the existence of twa prineiples: (1) that conserva.
tive hunting is offset by deerenses In nutural moretnlity in winter nnd
(2) that such hunting can aiso be offset by sutomatically inercased
rites of reproductive gnin, These quite possibly have different degrees
of applieation for ducks und geese, The differences may nlso extend
to individual speeies as well as to veglons or fiywoys, At the present
time they are not eleavly identifinbite with the haevest of mang water-
fow] populutions,

Wiar Pracrion or w1 Porvnarion Cax Be Hauvesten?

An far ax 1 know, this question was flest raised at a North Amerdenn
Wildlife Conference by Harlow Milly in 1951 The dgueccion is a
challenging one, especinlly when we renlize that medery researel has
repeatedly diselosed how muany speeies ol fish and game were being
underharvested under snodern conditions,

Efforts to turn the art of harvesting gume-bivd populations into more
of a selenve have necessarily awaited development of o relinble system
of forcensting populntion levels nvailable for hunting, Such n setence
developed rapidly around the ring.necked phenssant  (Phesianus
colchicux), but lnevest prinelples based on a sexunlly dimorphic
polygamous species (1, L. Allen BMT) are for the most part different

vom those that ¢an be set up for monognmons speeies like waterfowl,

At our present stage of researcli and development, we are moving
inte a position where we enn determine just what fractions of certain
populations are taken by hunters eael yeur. The trend of inguiry is
proceeding nlong two lines, On the one haud, there sre new and
increasingly precise measurements being made of the harvest, At least
for some speeies in which the populution can be necurately inventoried
in January, these kill estimates ean be converted into frnetions of the
population, Thus for Canada geese, H{anson and Smith (1950:192)
were able to estimnte that a hunting kill of 37 per cent nnd naturnl
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mortaiity of 18 per cent dropped the Horseshoe Lake population 28
per cent from 1944 1o 1045, One year's produetion conhl mnke up
for a 27 per cont total mortality § it could not make up foe n &5 per
¢ent drain.

The second e of Inquiry wilizes raw bunding datn in which
hunters Turnish all or most of the reports of recoveries, Attempts Lo
convert these recovery rates into pereentiges of the bhirds that were
bagged in each flyway tinve been held up by (1) the failiure of some
lunters to report bands (Leopold 19338:166), (2) by the carly emphasis
on bunding duving the hunting season, and () by the probubility
that teapped snnples are not randomly seleeted components of large
vegional popadations (Nickey 1951, Criney 1053), 1 would like to
review here briefly the publishied progress that has been mude in this
conneetion on mallards in the Mississippi Valley,

Bellrose (39435, 1955, ind Belfrose and Chase 1850) hus been parcticu.
larly aggressive i elarifying the first of these varinlles for mallards
bunded in MWinois, 1t is now apparent that, for every 10 bands re-
ported for Hlinois-drapped mnllards, at lenst 21 buded bieds ave
uetunlly bugged; and, as Bellvase (1055) polits out, the netunl figure
bngged must be higher, As o working approximation of the correetion
fuctor for this varinble, 1 use 24 times the reported recovery rate.
This may be regarded ax o wminimal estimate, and ellvose (1956)
hins sugpested that correetion factors of even 2.5 or 3 are possible.

Over an 8-year period, 9.9 per cent of DU's summersbanded adult
mallurds were shot mud reported by huaters in the hunting season
that immedintely followed (Hickey 1052:187), 11 we multiply this
figure by 2.3 for wnreporterd bands, we have 22.8 per cent of this
sumple bageed by hunters. This represents, of course, a1 minimal
extimate and stands in contenst to 11 X 2.0 = 42 per cent ealeuinted
for Mitrvis mallards by Nellrose and Chase (1950). A

Now this 22.8 per cent Is simply an estimate of an 8-venr nverage of
maliards bagged, The magnitude of annunl varintions in kome snmples
of the malinrd populntion mny run as high us 35 per cent for @ Novth
Dakota refuge in 1939 and ns Jow ns 13 per cent for some of DU
birds in 1941 aud 1943 (Table 1),

This banding technique and other sampling wethods for determin-
inge the hunting kill still require a further estimate of unrelrieved
dripplea that ultimately die from gunflre. Our past relinnee on
hunters’ reports of birds knocked down has permitted us to compare
crippling losses from different types of shooting and from different
places. While Dellrose’s (1053b) tnbulations of the kinds of wounda
encountered in hagged, crippled and irapped birds possibly open the
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TABLE 1, MINIMAL EXTIMATER OF PERCENTAGER OF BANDLD MALLANLS
DAUOED IN TIE BAME SEASUN IN WIHION THEY WERE BANDE

Where
anded Cannda N. Dakota NE i, ftiver
IV HE . a8 " 7
1w a1 13 s 14
1941 (1 20 s [}
1942 156 "ee 1) 13
04a L e 1 e
104 gar ™ 22 s
V45 a4t ™ 20 yora
1n FFL ™ 10 e

Banders [ M Haminond Jedlleha Leliross

Cnnaila Heney

YThesn birds Inclula both adutts and Juvenlles; careectlon factor of 2.0 uaed for unteported
banda: band recovery raten taken from Iellrone {1944) and lllchey (1952:137),
Igumnier-tanded unly: all othern lnclude Lirds teapped duriog the huniing aenson,

door to o statistical evaluation of this phenomenon, it more and more
looks to me an If we will eventuully hinve to compare the bag ot check.
inge stations with the numbers of eripples thut our dogs can pick up
immedintely after the opening weekend of a season,

Tor the present, T am willing to tuke lhunters’ reports of eripples
only us a erude and wholly preliminary estimate of this added deain
on the population. Bellrose (1953b) hns tabulated reported eripples
from six states and shiown that these average £2.6 per cent of the birds
found in hunters' bags at checking stations, According to my reckon.
ing (22.8 per cont bagged times 225 por cent), this represents 6.1
per cent of the population being studied, This figure Is so small that
any further guesswork about which eripples recover is academie in
our review. I asswme the eripples to be lost. The total average drain
on these banded segments of the poplation is about 28 per cent.

With these reservations in mind, T think it iy instructive to tabulate
what litile we know statistically about current rates of harvesting
monogumous game-bird populations in North America (Table 2). Be.
cause the exient of nonhunting mortality s virtually unknown in
game birds, T have substracted known or recommended hunting-mor-
tality rates from avernge adult over-nll mortnlity rates to sce what
non-hunting rates are like. The subtinction s defensible only if one
subtracts averages from nvernges. Lincs 1 and 4 refer to hunting
mortality on experimentnl arcas nnd should be regarded ns exploratory
only, Line 7 compares an approximate adult mortality for a sup.
posedly stable population of Canadn geese with hunting and non.
hunting rates caleulnted by llnnson and Smith (1950:192) for a
apceific yenr when the populntion decreased 28 per cent. A second
limitation to this comparison is jmposed when (a) the hunting.
mottality rates involve both ndult and juvenile compotients of the
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TABLE 4. 1 \TIMI A‘{l) NOXHUNTING MOICTALITY RATEXR (REAL GR KATI.
. v MATED) IN MUNUUAMOUB GAMEDIRDS !

Aumul over-all mortallty sates (8) liape m:mml averages. ffunting ﬂmtlllf rates

tend lo veler to Mludy aress. 'The Ronbunting morisilty rates {d}, ottalned b

s}blffd ak (b o ¢} lram Ln. catt only be regardmd s rosgh maimaies of the magnitude
phenamenon. Thla subleaction was not earrled out for the Usnada goose,

{n) {b} (e} thdefz{d) mem{bid e}
Arerazn Ovep Annwnl Hunting Aortality Annusl
ol Adull Mor:  Per Cenl  Ier Conl Hubs  Nonhuniing
Roeelea Wity Itaie 1inggrd Crippled total Mostallty  Mel,
1. llobwhite I‘:I H.) F1) 1
2, Holwhlis &0 2 =
a, llumv need Teal n1' 7 2 # &n 2
4, ul. uall a5 1" 0 144 4
8, nllml u a2 I 41 1 ]
N, Mallard AN? €. a a4 0.1 a
. anu e a0 24 ] a7 i T
Iioluenm

da Estlinated from age-ratls dain Ly Miekey 1033
e; Uneyear experiment l:‘r Moshy anl lltrnn 108
b [ tenerally recommended fAigure (Davison wwn:u 125)
tellruse wnd Chne 1 u.u
-ﬂl de lllmlln‘ and Hanrnl 1ULd
4 Dhisined Ly lumucllum aines the M]wrlm'ntl“f shol population dropped
helow that” ol e ton mi In March, nunhunting [uveaes wers hrohably

Ighnr than 14 pee
g "&tiu:o lml (.im:u wau: hnulebanded Llrda
'y "
oh, Do u‘\l !f:]dnlmd i
Ts lmm ﬂ:uu a rn lrnm l"lt. A0 in Ilanson and Bmith (0501166, This

refera tu bLirds tanded In 1U2A-1DD3,
Pb 4 eh @ Ualaulated for 1084-1945 [ur the llorseshoe Lake flock hy Manson and
Bty 1060:1081 populativa decreasing,

population and (b) the juveniles are killed ot n higher rate than are
the ndults, This may limit the signifieance of the nonhunting rates
derived here for Califurnin quait.

My own caleulation of an average hmnting - mortality rate for
mullards differs quite imporiantly from an carly one estimated by
Bellrose and Chase (1960) and Bellrose (1953b), The difference in
the two cstimntes principally arises from a choice in the correetion

. Inetor to be nsed for unreported bands, T am not sure how much

el

Bellrose would revise his fiest estimates in the light of his recent find-
ings (1905) on the failure of Lunters to report bands they recover.

On o previous ocension (Mickey 1952:79), 1 used age ration and
bunding dutn in an attempt to determine the percentage of redheads
{Apthya americana) shot by hunters. The results for both adult and
juvenile components of the population are Hwited by the time period
of {he banded sample used (birds banded 1826 to 1935), and by my
foilure to represent the age eatio in hunters' bags in an aceurate and
realistic mauner; 1 believe these results should be rejected.

As a general rule, I think we can obscrve that hunting mortality
rates must bear some relationship to over-all mortality rates if hunting
itsel? functions as complementary predation. In species that are

e S L s -
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heavily eropped, the hunting mortilivy rate is nt least one.half of the
over-ull annual nortality rate. This can be notleed In Figure 1 in
which 1 liave emphosized our best availuble estimates of avernge
conditions,

On the whole, it would be better to add two more points to this
graph before we buse any hurd and fast conclusions on it. The bl
ologieal evidence currently available suggests to me thut we could
probably harvest 92 per cent of our adult blueswinged tenl (Anas
discors) nstead of 9 per cent (estimated ns the current harvest for
Nlinois-banded birds by DBellrose and Chase 1050). 10 alse scems
possible that 20 per cent would prove to be n conservative harvest
figure for ndult Canudn geese, While higher hnrvesting rates presum.

bl ' 1 ¥ {
BOBWHITE ——>
80/ -
701 -
60! t -
CALIF, QUAIL
w
50- 0] o N
O™ MALLARD

40 <72 7 CANADA QOOSE

AVERAGE ADULT MORTALITY RATE

perir A
e AN

10 20 50 40 50
PER CENT HARVESTED

Fig. 1. Conservallys hunting-mortalliy rates currenlly appear to ba onehall to threefiths of

the average overl] aduli tnummr rate In monogameus Kamebird populstions. Thess hiwnts

Ing-mortallty rates include erl;-plnr fosses, A mora InMniclive comparison would selate

huntipg-mortstity to oversll mortality eaten lh:{ both adult and juvenlls segments of the
population,
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ably apply to juvenile bivds in wateefowl populutions, it s diffleult
at the present time 1o make nny prediminacy generalizations about
them, 'I'hiy Is particularly regrettable in the ense of Canmda geese
{where juveniles are so vulnerable to the gun), but perhaps not
eritienl for obe purpuse, FProm a table in Hanson and Smith's mono-
graph (10t102), 1 wonld judge thnt n 19 per cent hutvest of the
populution would have kept it in bulsuee in 194445,

1 think the weager information assembled here suggests that DU-
buuded wdult maliarvds, which formed the hasts for my caleuintions of
hunting mortality, were harvested in the varly and mid-1940's in o
conservative mntimer annlagous to recommendntions offered for bob-
white guail by Davison (19449) and for Culitornin qunif by Gludiug
and Saaeni (1940, Mallaeds banded on the Pacifie Coust in the
1920° sustained nversge overall mortadity rates of G4 to 67 per cont
per yenr (Hickey 1052:1400), Sinee this ovenrred ut o time when
bage limits averaged 26 bivds and the senson listed theee wonths, there
is o strong mplieation thnt the inereuse fn over-all mortality over
modern rates of 4540 per cent per yenr wis die to hunting, 1n the
ubsence of populntion indices {n the 1920°%, it is now diftlealt to prove
that high hatrvest vates of the order of 43 per cent mean a declining
mntloard populution. Judging frotn what we know of quail, hunting
mortality of this magnitade is ot of line for the mallard,

Hochbauups (147) has deseribied how 16 was the flsst yenr in
which lie cottld find perfectdy suitable breading habitat in the Lake
Munitoba basin, withowt breeding waterfowl, Singy the kil there in
the following autwmn was the heaviest on resord, he belicved that over.
shooting wag Jueally responsible Jor the deeline in Lreeding ducks,
It 1O andd 1040, first-senson band-recovery eates of 15 and 14.2 por
cont for mallneds Arapped by ammond pnd Henry at the Lower
Souris Nntionnl Wildlife Itofupe in North Dakota far exceeded the
avernge of 9.9 per eent obtained for the birds DU bunded in Canndn
(Hickey 1052:127). 1f the Camilior imreported band bins and erips
pling losses nxsoeinted with sueh recovery rates nre of the xnme ovder
of magnitude ns those reported for Mississippt Vatley wanllords by
Belleose (1958b, 1955), 1 believe we woulid have te conclude that this
North Dnkola segment of the population was being overshot, These
fwo picees of evidence lead one to nfer that our modern hunting
regulations ure on the avernge permitting us in the jnterior of the
continent to harvest elose to the maximum pereentage of the mullard
population biologieally possible, The margin is, in fact, so ¢lose that
the maximun is occasionally and loeaily execeded,

Band-recovery datn (Table 3) demonstente that we are harvesting
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TABLE 0, BOME DAND-RECUVERY RATES FOI SONTIL AMERICAN WATENFOWL

lianded in Banded landed In
North Anerleat l? Hlinoh
" 1'er Cenl
: 104950 Hecoversd
Ko, Nanded _Ver Uenl Heovered yiegtseqion
Rpeelse 121 is 1o 1810 {o 1Ha tinly?
Oudwall (Anne strepire) hR L 1.4 .4 11
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Maltard (Anaa pletgrignrhos} P3RS 1h 130 04
Tinek Duck ¢Anaa rubripea) e, 12.4 ™
Hedhead (Apthwa wmericine) 13,987 12.4 [L.E,] no
Daldpnte (Mareea smpriiana) 10,103 1.7 12.0 n
Nhoyellep (Spatula clgnerind 4,841 104 T} ]
Urestee Bosup (A¥thyn wrarila) J3.m81 Ll
1intall tdnts aewid) 179,000 iy [N ] 0.0
irohecked Duck (dypthga rollarks) 22,000 ) e b
ue Uvoss (((.'hm CARFUirscIng) 1,000 T e "™
Canvasback (Jdpthya talieineria) Baaso 0] ¥ s
Ireen-winged Teal ‘.huu carolfingnas) 41,120 "3 af [
asarr Keaup (Apthyn afinls) 40,770 {56,7) 4 ]
Wood Duck (Aic spensn) 4477 bA roar o
Clanamon Teal (Anda eyanoptern) 2,178 4.4 s o
Iyewinged Teal (Anas durars) 4,187 4.0 FRY 2
Maddy Duck (Orpura famaicenaia) wul ey e
Huurce UK, Flal and Wikdlite  Cartwrinht Bellrose

Kervlce  bawling  dles, anl Law
17 10532

vAn eaplanstion of the derbention of theas duta s well as pome reservatlons alout thele
interpentailon Is glven [n Appenidl

s L
b ll&:‘rlwuum nut eartled past the declmal point reler to pamples of lon than 3,000 bLinds
111 .

other species of ducks at murkedly lower rates, For the most pact,
there is no doubl that many of these other species could biclogieally
sustain markedly highee rates of hunting mortality than the oties these
recovery-rates imply, Whether or not sueh a change could be effeeted
in practive remaing to be seen, This leuds s to our next qiestion,

How Far Cax Wi Rewise Oun 1avest System?

1f any further proof is needed that reguintion of our waterfowl
harvest is an art rather than a seicnee, one need only point to the
searcity of published reseaveh work evalunting Lng Hmits and other
prohibitions for their effect upon the mortality (ov survival) of water-
fowl. As Mair (1054) points out, our knowledge of the effoet of
speeifle regulations is still generally qualitative and not quantitative.

Modern duck-hunting differs so muceh from goose hunting that we
ean consider the two us separate harvest systems in many parts of the
continent. The duck kil is signifleantly chnracterized by the manuner in
which it is dispersed over great arens; ihe goose kill often is locally
concentrated, Let us first consider the effect of regulations on ducks.

Ducks. The most thorongh and objeetive of the published evalu.
ations of regulations have been those carried out in Illinois by Bellrose
(1944) and in Vtah by Van den Akker and Wilson (1951). There are

e e ——— — _—m,,,wa—,‘__l_,‘m.\,m'w
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three signifleant concelusfons brought out in cach of these studies: {1)
bug tmits had Uttle effeet upon the kill when set nbove a eertain
point; (2) althuugh short acasons are probably more elfective in limit.
Ing the kill, the total bag dees not seem to be proportional to length
of scason; () setting apecinl boyg Yimits Tor different species oy we
(did in the 1930's and 1940 . a technigue of doubtful effectivencss.

In Nyways where biologlen) rather thun cconumis limits govern
the rate at which we want to haevest our dueks, Jevest regulations
will appnrently have to refleet the genereal fuilure of duck hunters to
identify wony of their birds before they are shot, This is, 1 think, o
genernlly accepted condition whieh is backed up Ly the Dellrose's
{344) researel on the wood ducek, the experience Van den Mkker and
Wilsen (1051) report on proteeted diving ducks, and Blder's (1955)
conclusion that size of the target offered by each species in general
determines the avernge rate at which cach species of duck is now being
harvested. There are, of course, specilie hehavioral or ceological
faetors that tend to ubrogate the cfeet of Elder's rule: the pelngic
feeding behavior of ciders (Somalerin sp.) il old-squaws (Clanicla
hiyemalis), the enely movewent south of the blueawinged teal, and the
cultieidence of the woud duelt’s breeding range with arens of intense
hunting pressure.

With the mallard apparently bearing about the maximum rate of
harvesting in the Mississippi Valley that it cun sustain, and with
local overshooting evident, n corroiury to Elder's rule woulld embrace
the iden thut any generalized attempt to inereuse the teke on eurrently
underharvested speeles in this lyway witt Jeapardize the main speeies
at which the regutations arve atmed,

I think the rate of harvest cowdd be safely inerensed on an wnder.
exisloited speeies tke the blue-winged teal by means of speeinl hunting
sensons which would have to he confined to arens (n) sonth of the
breeding range of the mallard and perhsps of ‘the blnek duck, and
{b) away from waters Frequentend by the wood duck, This is o pretty
large order, Perhops the first step townrd it would e an intensive
manngement progrom in the South to raise the wood duck population
to a point where it could sustain hunting pressure from regulations
definitely designed to harvest more blue-winged teal,

The selective raising of hinrvest rates is o tough problem not beenuse
of its biological axpects but beeause of its Juman relationships, What
waterfowl managers need today is n publie neceptance of the pro-
foxsionnls’ freedom to experiment in this conncetion and a publie
willingness to allow such experiments to be earried out locally with-
ont veference to “ penalty days' and the like.
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[ think it is well to sk at this point if a harvest system ean ever

be precincly designed for ovr principal game ducks like the black
duck, mallard, and pintail. Cun it ever be really “seiontifie*'t

hcarly every duck hunter is awnre of the oﬂ'ccl of weather on Dis

iy, aaud this iy poetieularly true of huntite conditions wheee migrants
are being shol, In the Lake States, conservation.depactiment estimntes

of the state-whde kill show varyime degrees of xynchronization, us '

Figure 2 demonstrates. The year 1947 was n generaily poor one for

\ vnscousm
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Figure 3. Esthnaied waterfow) kil In four sistes in the Middle Went

wildlowlers in this region, but in the sbsence uI goud populntion
indices, the effect of weather on thie kill is not evident,

Weather effeets are, 1 think, evident in the variations that one finds

in flrst-season buml-rccu\'er_v rates (the number of birds reported shot
" in the snme season in \\'lliuh they were bunded divided by the number
bnudod) This Is elear in Figure 3 in which you will notice that the
kilt in 1041 and 1943 falled to bear any rclnlwnahip to length of reason
ay established in the previous yenr.

What waterfow] hunting regutations do is to hold for average condi.
tions. Restriction of the length of seavon has, on the average, been
associated with a 50 per cent reduction in band recovery rates (Bell-
rose 1044). It has alxo been shown to have coincided with a marked
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Fig. 3, Nelatlon of Imﬂh of huntlug seasun 1o the percentages of uhaged mallania bagred
in the snme senpon I wlileh they wern tanded,

reducetion in average over-all mortnlity rates of adult mallards on the
Pacific Const, from about 64 per cent per year to less than 50 per cent
(1lickey 1952:144). The point is not that regulations are inelfective
but rather that they hold for averuge conditions. They are an im-
poriant adjunct to the art of mannging the waterfowl erop. Under
the present systemn, a regnlations committee makes every attempt to
utilize the best information available about the size of the duck popu-
lation that is expected to start south. 1f you will reeall the present
vaguencss of our 30-day weather foreensts, you will appreciate our
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current inobility 10 fix or foreeast the duek kill with real precision In
many parts of the country 00 to 120 doys later.

Dues this mean that we should absudon a lot of our summer
Inventories and let un assumed average populution level be the lLnsis
of averagedout hunting regulntionst One of the most remarkable
waterfowl discoveries of the pust deemde centers in the very great
fluctuations in the productivity of mullnrds encountered by Deliruse
and Hnwkine in 1linols und Arkunsas (Hawking, Deflrose sl Smith
1946). In delaying the annunl announeement of waterfowl regulutions
ench summer, the Fish and Wildlife Serviee attenmpts to keep abreast
of these Nuetuntions. In Lnseball terminology, it is ploying the per.
centagen. For the Serviee to nhandon the fnventory work so ably
developed thus fur would, it seems to me, e akin to a husebnll manager
failiug to keep track of lhe number of bails and strikes.

Geese. Many govse populutions in North Amerien todoy exhibit
three of the four requisite characteristios whicl suake o sclentifie
management of their harvest possible, ‘They have relatively narrow
migration routes and well-delineated breeding grounds that can often
be assoelated with precisely defined wintering arens. The breeding
population tends itself to an actual eount (in this case en the winter-
ing grounds). The kil), being largely concentrated at n few places,
leads itsclf to weekly enumeration, What is absent is o good mlex
of breeding suceess, or ot least un index that ean be taken into con.
sideration by n regulations commiltee,

At the present time, goose populations are Jargely harvested necord-
ing to the number we eount In January and an educated giess as to
their probable productivity. 1 think that we are definitely wmoving
toward goose seasons In which the kill will be fixed ns so many tiousaml
birds, that the U.S. Fish and Wildlile Service may have to set the kill
for cach state or rather for the sum total of the principal harvesting
places in cach state (perhaps as a pereentnge of the ditek stamps sold
in that stnle during the preeeding yenr), and that seasons wil‘ remnin
open until the set kill figure is reached and no longer,

The biologienl obstrele to sueh a system is, 1 think, snrmmmtnhlu,
despite the prohibitive coss of runuimz ncrinl transeets for broods
across the tunden, We can, T think, moke our regulntiong in August,
sample productivity at September stopping-off places. nml modify the
regulntions well before geese hit the big refuges in the states in
Octaber or hefore the kill monnts in November. Such o system, {o me,
fmplies controlled goose shooting at all the major sites of the goose
kill today, The margin of error in the final kill outside such places
will not Le large. Mannged goose hunting as it is appearing on nn
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experimental busis at places like Horicon, Wikeonsin (Juhn, Gunther,
unid Bell 1061), certainly holds the promise that this segment of sur
waterfowl populution will eventually be harvested on a sclentitle
hinxis,

In attempting to unswer here the qustion set for me by the program
committee of this conference, I have of necessity avoided any diseus.
sion of the esthetles of hunting waterfowl, To muny these nre fully
ny important ny the size of their bag, nnd they look with a jaundiced
eye on controlled-hunting programs, 1t is tene that such programa
inportantly break with traditionnd patteens of hunting that we like to
think of as our heritage, but it in manifestly unrealistic to levk for
unrestricted wildfowling in the faee of a rapidly mounting lnman
popnlation,
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Susatany Axp Concliusions

Waterfowl maungement in North Amerten is in part an art, based on
common sense mul experience, and in part a scienee, based on o
systemativally derived set of prineiples. Management of waterfowl
by menns of refuges, by the curtailment of botulistn, by the clitmination
of ponchers and predators, by the ereation of new habitat or the
development of better hinbitnt is exsentiolly an art to which technology
has heen moking increasing contributions. These components of thie
progrim vary in the amount: of precise knowledge available to the
waterfow] mnnager. Each originated a8 nn art and is progressing
toward reflncment as a seience.

Attempts to regulate the waterfowl harvest involve somewhat the
rame evolutionary development. There are sharply different problems
as to how we can harvest ducks or geese; and in the degree to which
each can bo placed on a scicutifle basis. The hiological basis for
harvests by hunters appears to rest on the prineiple that conservative

T e
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hunting reduces winter mortality Crom natural causes or results in
increased rotes of reproductive gain in the Tollowing sumimer. These
prineiples are not teo well decumented in upland game bird research,
and they will be hard to verify experlmentally with waterfowl. At
the present time, it appears that conservative hunting can take a
fraction cqunl to about une-hadf of the ausual overall morlality rate.

Rates of hunting mortality ure relntively high in the mallard and
bluek duck, intermedinte in the divinge ducks and lowest in the teal,
About 28 per vent of the adult mallerd pepulation in the Missiswippl
Valley nrea is estimated to die from humting in an avernge year, This
uppears {0 be about as wmuch as the population can stand, but under
present conditions the hunting-mortality ente will importantly fluetn.
ate from year to year and loeally he exeesdve, The governing varvinble
for n given yenr ix weather whieh enn so influenee the migeation of
sotie ducks ax to doubile the pate of harvest 6L one year over anuthier op
reduce it 30 per eont even with the same set of regulations, This in
true of mallurds, probably of pintails, and may or mny not apply to
relatively consistent migrants like blueills and couts (Fulica ameri.
cana), Modern buge limite aisd seasons ure in this sense sel up o the
bnsis of nvernge conditions, They are relntively erwde management
touls which are known to he effective in the long run, The dispersed
¢haracter of duek hunting seems to preclude any immedinte possibility
of nttuining a weekly autumnal index of the suceess of our hunters
nnd our regulations; for our more erratie migrants, annual changes
in seaxon-length and bag Yinits remind one of a xet of conference rules
requiring foothnll conchies to name their starting line-ups in August
nnd to stick to these without sabstimtion from Octolier through
Devember.

Possibilities for muamaging the harved of geese on n selentifle basis
are more encotienging, In Mississippi Vailey goeso, we nlrendy know
the relution belween regtional nesting yrounds, migration routes, nnl
winter arens, We Inek a sommer index of annnnl produetivity, and
we may have to settle for some moderntely inexpensive one determined
at September concentration points. To grlnce the goose harvest ott a
nefentifle basin, administrators whi thus tieed to enjoy grenter tlexi
bility in setting regulations; they will ulso nead anthority to designate
the total goose kill in cnch state and lo modify their reguintions, it
tocessary, during the course of the hunting soasan, At the present
time, the goose harvest is being regulnted on the basla of winter
inventories, experience with recent regulations, and with due regard
to potential damage to cropland by the geese on their wintee range,
The conference rules permit the coaches to name their line-ups in
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August on the hasts of spring practice and the bebmvior of last yenr's
peeforners, This ix working vensonnbly well In goose manageinent |
toduy, os the recent recovery of Cannda geese in the Misaissippd’
Valley testifies. Qur present program does not, however, endenyor to
harvest 1 precise pereentage of the population, '

Oue's over-all hmpression in ihis review is that the federal bureaus
are doing o pretty good Job in setting regalntions, The tenl proudse
of scietitifie manngement les, it would xeem, not so mueh In refinement
af the harvest as it does in the Tmprovement of waterfow] habitat,

APENDIN 1

The numbers of bandel dueke nnd geose have Teen routiony entalogued aicls
year by Flsh and Wilifite Serviee personnel sitiee H22 Tabde 51 eaptalne dhe
number of Beds repotted banded From 16923 to June 30, 100, inclusdve, X sil)
otrat occurs livre due to bleds which were Tnndwl in suy 45 18 and nat reported
as Snnded until later. Beeause they protully wete ot typienl of the beharior of
wild-trapped watetfowd, 1 climinnted from thin series 21,702 hond-reuecd binda
and a snd) numbeer of individunls Involved in homing experiment's

The tatals for the numbers reeaversd wers obtnins{ by disctnting notlecsble
runn of reports of teapping aecldents or shooling repotts sent In by o bauler,
This standard served 1o elbulnnte n rather litgo serfes of birds bunde by L. A
Mellienny ot Avery Dalnnd, Loubsdann, and repurtiad by hin ae shat in the
vieinity,  (Melllenny sent in 45 per cent of ol the reporta of banded eing:
neekesd ducka sliot in North Amerien)  In addition to these 4225 reconin, 1 nlso
separated out $LIM0 peports of Binde retmnpred by the banders. The pamber of
wotorfus) regovertes Jeft In the bnnding files of the Pish and Wikllife Sceelee

- from 1023 to June 30, 104G was then obtnined and approximnte reegvery rates

were computed s of the end of this period (Table 3), The resull approximntes
the relative rates st wlideh these apecies were harvested. & Detter dndex would
of eouzse Invalve only the pereeninge nf binds shot in the fzst hunting season afier
they were sumner-banded,

When the tecovorlea were further estendd to Jneludo the fve fiscal yenrs
ending un June 30, 10531, the mean tecovery mte on WGIL geese (4 specien) wan
tatsed from 1LY to 1% per conde ‘s change presumnlly rellected the active
Horsealine Lnke, Vilnols, handing of 15, . Hanson nenr the close of the 103340
petiod,  Fur 17 species of ducks involving 212,507 binls the moan fecovery e
almilatly ehnnged Crom ©.0 to 2% per cent,  § am indebted to Chandler 8. Ttobbine
of the U, Fish and Wildlife Berviee for ascottaining these changes,

The taten reported here wre aubject o vettnin renl or potentinl errors Tt
foree one to regard the pereettages as o erade lndex only. A thee barrier pro-
vented tne from reeliveking the annunt Seevlee tnbulations for elerienl eerors in
tie numbers of birds banded.  The sumtnation of recoverien iielulded o number
of duplieate recovery reporte for all speeics exeept the mmlard; in n aunple of
s waterfowd eards that [ handied ju this period, 3.1 per cent were duplicates.
Pliese ns well as now-hunting reconls ineluded In the tabutation enn bo pegarded ws
minor nnd faltly constant rources of hias between ench specles,  (Many cepotls
of binds *tfound dead’ or ‘“Injured’’ must of coursy zefleet huntlng phe-
nomena)  Variability Letween speciea s due not onty to sampling size, ns theso
figures imply, but atso ta the season of Landing. Recovery rales are presumably
towered when sdult birds are vanded on thelr wintering groumds, anild toercased
when juveniles are murked just Lefore they statt their st fight south,

The Nurth American banding eystews is defective fn eepresenting the huntlog
repotis of Indinns in Canndn and persons south of the Mexlean-United States
boundary, Any ludex bamsd on banding reports thus holds prineipally for literate
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white hutters; fluoroscopie tests of the frequency of Ulrds enerying body ahot
presuniably are necessary ta disclose the Jegree of shooting pressure directed
upon waterfowl by non-Lnglhb-spenking peoples.

1t shoulid bie obrious that these recovery rates inuy vary nud unly regionally but
from yenr to yenr as well.  1n genernl, tost of the binds elted here were bonded
in the United Htates Juring the Inte suemmer or in the avtumn, 1t should also
be clivipus that the pumbers of Landed watetfowl reported hiete are not necensarily
tandomlzed samples of the continentnd populntion, ‘The banding work on mallands,
intalis and blaek ducks hns been faitly well distelbuted uver thuse paris of the

‘uitcd States o which these apecics normally tange. Fur & fuw speelcs, Lowever,
the banding operations have been geogeaphically restrieted,  Thum, the more im-
Borum bandets of green-winged tend hnve been in Uie west (A, J, Dlutler In

ritish Columbla, Mafheur Natlvnul Hefuge in Oregon, nml the Dear Wlver
Migeatory Dird Refuge in Utab),  Over onequartir of the Dlue-winged teal
recoverles teported here come from Mellhcony's banding work in Loulsinnu,
The ring-neeked duck ansd fesser seaup data likenise refleet Mellienny's teapping
sucecan with these species as well as my deliberdte eltminatlon of s many of
hin eevovery teports,

1 have nho esplanntion to offer fur the surprlsingly Ligh recovery rate reported
here for gndwail.  The number of recovety cunlds for this specivs wak ehecked
twice, The result should, however, be reganled with same reserve.  The high
tecavery rates for some goos could be Liased by the grenter covperativences of
Yiunters In reporting trophy game, This polnt perhaps ean Lo settled by fuoro.
scopic compatisons of the frequeney of geese and dudks cnrrying tunly shot,
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DLISCUBBION

Vicz-Ciatnuax Axprnsodt  Although thin paper In ealher aelentifle in (n
natute, It hna a very practical apptleation, For exmpple, ot the Mississippl Flyway
Council mecting last Bunday the atatement whs mado by one of the slate repre.
gentatives that we Lave no cvidency nt all (nt we could not anfely hinrvest for
more mallards than we do now. I hardly wee how {hat gentleman eould make that
statement In tho light of the datn whilch have been prescnted by Dr. Miekey,

Aro there any other commenta or questioms of Dr, llieckey on this subject?

Dx. H. F. Lrwin [Nova Scotla]t I think it iy very encoumpging te lienr Dr,
Hiekey say that e scos no hope for the sclentifia hnrvest of duchs, [Laughter)

On the othor hand I'm afrald 1 can’t agreo with him that the art of witdilfe
management Is beeoining n selence, That appeatrs to be an Iden that they Lold in
Madlson. However, T myaelf differ with . {Layghter)

All the dictionnrjes that I have Leen abls to get hold of say that when you
apply a sclenco that applieation Is an art. Therergre, If the art woro to bocome
a pclence, it would no longer be applled, and would not bo useful,



- m e s e L

T T

R Y

160 Pavpnmierit Nonmit Anerieay WapLirs CoNvENENCE

Thero i an abundant application for wl¥ite selence, but He applieation, un.
Tesn wy nrp 1p towrite the Lngllal Munwekt, must remnin nn art,

L must sny thut 1 think it’s cneournging that he sees ho fiope for the scientlile
hntvest of ducks, beenting after ail 1 don’: Wilnk we should forget, not shuuld
wi pllow theso keen, Jenn geeyhoumts of aclence to lend us to forget {laughiter],
that wo are all serving o sport, The hinrvest of waterfowl and other game binds
nhould be n aport, wnd {t should depend to # very large degres on chanes nnd in.
disldunl skil,

Dr. Corrast 1 shiontd Mke to nak my frlend Jon to whnt extent thesa prine
eiplea that he bas appiled so splendidiy fn thi paper to waterfout apily alse o
upland game?

I, 1eneyy iz, Cottam, Vhe principles that [ meant are cssentinlly Lrain

children of I'aul Ersington, They wero deelived from a werles of papors beglnalng - -

In 1634 and 1033, In gleleg a presentation of thls type 1 41 not mieation
biblivgenphienl titles, hut the peinelple thnt hunting is o compensatory form of
predation appeared In 1086 for holiwhile quall,

The other principlo I found in Erelngton's paper of 1048, This :s sometimen
called tho fnversiy prinedple—thnt the rute of reproduction gain in a population
in Invernely proportional to its density In the spring, 1t Just bappenn thnt we have
Junt n very foew weta of experitments which show that these thlngs actually apply
to upland pano bleds, 1t's nmnalug 1hat wo don't huve maore,

VIer-CMRMAR ANDEnsoNt DUl 1 understutd you coteectly that 88 per cont
of the adalt mallard population in removed nnnuntiy by hunting, and that that e
in_your opinfon atout nll that the population can sonild

Un, Jlcrey: I'd liko to anuswer that queatlon this way, that hnsed on what
lins Licen foutid out from some eatlier preliminnry sudion of uplamd gnine blnds, o
hineveat of 28 per cent of the atult papalation of mallards ls conservatlve, This
does nol Inke into consldoration juvcnllo' bitds. We nte erranly hntvest.
Ing highor fractions of the whole mallard populntion than ot the Sn's of 29 per
e!on:. r;}ml! ['m pretly mure that that is what lins tnken place in tue samples Lhat

atiadiedd,

Now, I want to cmrlmulze nlao that thin took place in the cnrly nnd wll-1040%,
What others nre finding out now §f in up to themn to teport, That Is esaentlally
an histarleal part In 1y paper.

D Corrasts I like to nak one other question, It acema 1o me that our aim
should bo to take all the nrullable hnrvest tint the supply will adsit, nod 1 think
wa ali will agree on that fundnmental prinelple.

In the Pacifle Flyway it conditions develop to the exten! that wo don’t hiave
enrrying enpneity for the wintery If, for exnmn le, Tule-Kinmnth Lakes {8 el
nated—which I the single most lnportant waterfow! linbitat on this conlinent
in my opinlon~~we can hnrvest up $o 76 per cent of o dueks nnd not hurt them
a bit, because nature will elimiunte them anyway.

Whilo 1'm mentioning that, muay I say this, that suek rumors neo tenching mo—
ard I'm hentlng them from wany sources, For obvious rensons they are
not brought out In tho open—thiey enan’t he, 1f the rumors nre even half coreect,
somy high powers nre wefling down the tiver Tule-Kinmath [ake, which 1z the
slogle most Inporinnt aren on 1Js continent for ducks, 11 that area ls drained
anld opched for homeateading, I think you ean klss good-bye Lo 70 per cent of the
dueks in the Paclfle Fiywany, and it won't wntler it you slicot thew, ocause
oature will ellmiuato them anyway.



